Acerinol, a cyclolanstane triterpenoid from Cimicifuga acerina, reverses ABCB1-mediated multidrug resistance in HepG2/ADM and MCF-7/ADR cells.
Persistent cancer chemotherapy can lead to multidrug resistance which is one of the most common reasons for failure of chemotherapy. The ABCB1 transporter is a member of the ATP-binding cassette superfamily and it is frequently over-expressed in multidrug resistant cancer cells. Active ingredients derived from traditional Chinese medicinal herbs have been reported to reverse multidrug resistance mediated by ATP-binding cassette transporters. In this study, acerinol, isolated from Cimicifuga acerina, was tested for its potential to modulate the ABCB1 transporter. Our results demonstrated that acerinol could increase the chemosensitivity of ABCB1-overexpressing HepG2/ADM and MCF-7/ADR cells to chemotherapeutic drugs, doxorubicin, vincristine and paclitaxel. Furthermore, it could also increase the retention of ABCB1 substrates doxorubicin and rhodamine 123 in HepG2/ADM and MCF-7/ADR cells. A mechanistic study showed that acerinol significantly stimulated the activity of ABCB1 ATPase without affecting the expression of ABCB1 on neither mRNA nor protein level. Acerinol was also found to reverse the resistance of MCF-7/ADR cells to vincristine, dependent partly on ABCB1. In addition, acerinol׳s action was reversible, suggesting that acerinol may act as a competitive inhibitor of ABCB1 by competing with other drug substrates like doxorubicin. Indeed, docking analysis indicated that acerinol would most likely bind to the sites on ABCB1 that partly overlapped with that of verapamil. In conclusion, the present study is the first to show that acerinol from C. acerina significantly enhances the cytotoxicity of chemotherapeutic drugs by modulating the function of ABCB1. It is hopeful to develop acerinol as a new multidrug resistance reversal agent.